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* NOTICES * 

Japan Patent Office is not responsible for any 
daiages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 
[Claim (s)] 

[Claim 1] The manufacture method of the whey protein gelling object characterized by making 
this solution gel by making a proteolytic enzyme act on the obtained solution after heat-treating 
the whey protein content solution of the concentration which does not carry out heating 
solidification. 

[Claim 2] The manufacture method of a whey protein gelling object that 0.5 - 10% and pH are 
[ 6-8, and salts ion ] 0.5% or less in a claim 1 for the whey protein concentration in a whey 
protein content solution. 

[Claim 3] The manufacture method of a processed food of having used the whey protein 
characterized by for a proteolytic enzyme decomposing before mixture with food material, or 
into the back, and making the emulsification object of the heat-treated whey protein content 
solution of claims 1 or 2 or this solution, and fats and oils gelling in food material. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method of excelling in transparency, having 
high water retention and high smoothness, and manufacturing a flat flavor whey protein gelling 
object, and the method of using it and manufacturing processed foods, such as a cheese head, 
tofu, and fish meat, a meat workpiece, especially about the manufacturing method of the whey 
protein gelling object obtained by enzyme processing. 
[0002] 

[Description of the Prior Art] The whey protein is widely used as an auxiliary material of food 
like [ before ] the binder, the extending agent, or the water retention agent. 
[0003] Although the method of heat-treating 10% or more of high concentration whey protein 
solution near neutral is generally well learned as a means to gel a whey protein solution 
(JOUNAL OFFOOD SCIENCE (1988) Vol. 53,231 -136 and Japanese food-stuff-industry 
society magazine (1985) Vol. 32,639 -645), heat-treatment whey protein gel all has the fault 
that the with-time fall of water retention and smoothness are insufficient. 
[0004] Gelling is caused by addition of salts by heating this, after preparing a whey protein 
solution in the state where it does not solidify by heat-treatment, as a gelling means to improve 
these faults, and changing a whey protein into a fixed denaturation state. The thing (JP,2- 
124067,A) which causes gelling by addition of an acid, the thing (J P ,3-280834,A, J P ,3-277249,A) 
which causes gelling by freezing can make an irreversible gel systematization object besides 
heat-treatment gel, and, unlike the above-mentioned heat-treatment gel, the gelling object 
obtained is as smooth as good water retention, and it has the organization excellent in 
transparency. Since heating as pretreatment in these methods other than the method of 
manufacturing a heat-treatment gelling object can be performed by stirring heating, its 
efficiency is good, and even when manufacturing in large quantities, there is an advantage which 
can heat the whole uniformly. 

[0005] However, it has been an obstacle, in adding an acid, having to lower pH, or having to 
freeze [ **** /adding a salt ] the whole and processing in large quantities, in order to make it 
gel after that. That is, it learns, if the amount of salts is not controlled by the method of adding 
and gelling a salt, taking into consideration the amount of salts in the whey protein contained 
originally, and the title between these things etc. has time in the dissolution of things and a salt. 
Moreover, by the method of adding and gelling an acid, an operation of an acid is slow and there 
are problems, like time must perform this thing and pH control exactly to gel a whey protein. 
Moreover, when salts and an acid are added and gelled, there is a fault to which the flavor of 
food changes or falls by these components. On the other hand, when producing industrially 
[ when gelling by the freezing treatment ], in order to freeze the whole or to take time to re- 
thaw, a facility and energy costs start, and there is a problem practically. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention is what improves further the above- 
mentioned non-heat-treating gel superior to the heat-treatment gel of a whey protein in view of 
the problem which the above-mentioned conventional technology has. By adopting a specific 
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means, without [ without it adds salts or an acid after the heat-treatment performed by 

considering as pretreatment of gelling, and ] giving a freezing treatment It aims at forming the 

gelling object which has high water retention and high smoothness, without causing gelling by 

simple control and hardly affecting flavor, without using a large-scale facility etc. 

[0007] Moreover, other purposes of this invention are manufacturing the processed food which 

is excellent in water retention and flavor simple using the above-mentioned gelling method. 

[0008] 

[Means for Solving the Problem] this invention which attains this purpose is the manufacture 
method of the whey protein gelling object (enzyme processing gel) characterized by making this 
solution gel by making a proteolytic enzyme act on the obtained solution, after heat-treating the 
whey protein content solution of the concentration which does not carry out heating 
solidification. Since it becomes possible to cause gelling by simple control compared with 
control of salts addition or acid addition and neither salts nor an acid is added, without using a 
large-scale facility required for a freezing treatment etc. by carrying out enzyme processing 
after heat-treatment, it becomes that it is possible in the formation of a gelling object which 
has the transparency and water retention which were excellent, without hardly affecting flavor, 
and smoothness, the gelling object by the means of especially others, and a ratio — BE and 
flavor are flats and it is the very useful feature in food industry to have high water retention and 
high smoothness 

[0009] Moreover, in the manufacture method of the whey protein gelling object of the above 
[ this invention ], the whey protein concentration in a whey protein content solution is the 
manufacture method of a whey protein gelling object that pH is [ 6-8, and salts ion ] 0.5% or 
less, 0.5 to 10% The above-mentioned effect becomes much more remarkable under this 
condition. 

[0010] Moreover, this invention is the manufacture method of a processed food of having used 
the whey protein characterized by for a proteolytic enzyme decomposing before mixture with 
food material, or into the back, and making the emulsification object of the above-mentioned 
heat-treated whey protein content solution or this solution, and fats and oils gelling in food 
material. If decomposed by the enzyme, since this solution will start a gelling reaction, this 
solution, An enzyme and food material are mixed or the food material into which enzyme liquid 
was infiltrated beforehand is flooded with this solution, pour this solution into this food by 
injection, or Or before making this solution contain an enzyme and producing gelling, by mixing 
with food material, in food material, this solution can be made to be able to gel and it can unify. 
It is also possible to cause gelling at the same time it improves mouthfeel of food etc., since 
this enzyme can also affect the protein of food material and a proteinic organization etc. can be 
softened. Moreover, by using a whey protein content solution as an emulsification object, 
mouthfeel of the gelling object obtained shall be smoothed further, and there shall be a feeling 
of a cream. 

[001 1] To a processed food, the enzyme processing gel concerning this invention can function 
as a binder, an extending agent, a water-repelling inhibitor, a fat alternative, etc., and can also 
constitute new food, using this gel itself actively. 

[0012] In addition, without spoiling the physical properties of gel, and a function, since the 
above-mentioned whey protein gelling object is excellent also in thermal resistance, a 
proteolytic enzyme can be made to be able to deactivate by heat-treatment, and a gelling 
reaction can be stopped by request. 

[0013] By the above-mentioned method, why gelling is caused (operation) can be explained as 
follows. Generally, proteinic structure changes by processing of heating etc. and gelling is 
considered to be based on intermodular interactions, such as a hydrophobic bond which 
increases as a result, hydrogen bond, and ionic bond. When a whey protein solution is heated by 
the protein concentration which is not solidified by heating, a fixed denaturation state arises 
and a hydrophobic bond also increases simultaneously. Consequently, a protein molecule meets 
mutually and forms the floe of fusibility. Although gelling is not produced in this stage, an 
internal canal field is exposed outside by understanding this fusibility floe an added water part in 
limitation by the proteolytic enzyme, and increase of a hydrophobic bond is caused. 
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Consequently, a fusibility floe forms the network structure of three dimensions, and produces 
irreversible gel. Although gelling is promoted when various factors become entangled intricately, 
or suppressed, as main factors which promote the gelling of a whey protein content solution 
which carried out enzyme processing about this invention, protein concentration, temperature, 
reaction time, and the amount to add and kind of enzyme are mentioned. 
[0014] Next, this invention is described in detail. 

[0015] The whey protein in this invention is prepared from cow's milk, and the cheese whey 
protein mainly obtained including a lactalbumin or a lactoglobulin at the time of cheese-head 
manufacture, the acid whey protein which added the acid to cow's milk and removed casein, or 
the separation whey protein which carried out desalting processing of these, added the thing 
and ethanol except the mineral and the lactose, and carried out precipitation recovery only of 
the protein fraction can be used for it. It is ****** to use all things that may come to hand, 
such as a whey protein content solution obtained in process in which above-mentioned casein, 
an above-mentioned cheese head, etc. are manufactured as a whey protein content solution 
used for this invention. Preferably, a whey protein concentrate (WPC), a whey protein 
separation object (WPI), etc. can be mentioned. WPC and WPI are because the gel which has 
comparatively few ash contents, is excellent in transparency using these, and is elastic can be 
formed. The whey protein concentration in a solution is not limited especially that what is 
necessary is just the concentration which does not cause heating solidification. Although it may 
change with factors, such as a pressure, salts concentration, and pH, if it is exceeded, it will 
adhere to other factors and will become easy for this concentration to be at least 20% or less, 
and to carry out thermal coagulation that there is nothing, preferably, including 0.5 - 10% of 
whey protein, by concentration fewer than 0.5% the grade of gelling comes out only and there 
is, and if it exceeds 10% viscosity becomes high and there is during heat-treatment in part — it 
is — the whole may gel at the time of heating and is not suitable on handling Furthermore, the 
desirable range is about 7.0 -8.0% 

[0016] pH of a whey protein content solution is the neutral region of 6-8 preferably, and by less 
than pH six, if protein carries out coagulation sedimentation in the case of heat-treatment, and 
it may be hard coming to form smooth gel and pH 8 is exceeded, it will be bad insipid. Moreover, 
if the salts ion of a whey protein content solution is 0.5% or less and about further 0.01 - 0.3% 
preferably and its salts ion concentration is too high, during heat-treatment, a whey protein may 
carry out coagulation sedimentation, or may produce gelling. Salts ion concentration can be 
regarded as an ash content of a solution for convenience, and it is possible that 0.5%or less of 
salts ion concentration is equivalent to 1.0% or less of ash contents in general. An ultrafiltration, 
an electrodialysis, etc. can adjust an ash content beforehand as occasion demands. 
[0017] If it is about 80-90 degrees C and temperature is usually too low preferably 60-95 
degrees C, since the hydrophobic bond of a whey protein molecule will not fully increase, the 
floe of fusibility is not generated but the heat-treatment temperature as pretreatment of a 
whey protein content solution stops producing gelling in subsequent enzyme processing. 
Generally the denaturation of a protein molecule becomes easy to gel it greatly, so that 
temperature is high. Although there is especially no evil even if heat-treatment time is usually 
for [ 5 minutes ] - 1 hour and is too long, the improvement in an effect is not found. Since it is 
given to the next enzyme processing, the whey protein content solution after heat-treatment is 
cooled. 

[0018] Moreover, the pulverization of the above-mentioned heat-treated whey protein content 
solution is once carried out, and it can add deionized water etc. as occasion demands, and can 
use it as a remelting solution. Even if irreversible the denaturation of the whey protein by heat- 
treatment and it passes through pulverization processing etc., it is maintained. 
[0019] The enzyme used by enzyme processing is a proteolytic enzyme, and it can be used, 
without being limited especially if it is the thing of an animal, vegetation, and the microorganism 
origin. Specifically, a trypsin, a chymotrypsin, a pepsin, a papain, a chymopapain, a collagenase, a 
kallikrein, meta-low end BEPUCHIDAZE, acouchi NAZE, a pronase, pro tee NAZE A and K, 
various aminopeptidases, a plasmin, an acrosin, an elastase, a cathepsin, a ficin, a bromelain, a 
chymosin, etc. are mentioned. The thing of 1000 or more U/g is preferably good as protease 
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activity. In the above, since it has the work which softens meat and fish meat and a papain etc. 
can perform gelling and meat tenderization of a whey protein if those enzymes are used, it can 
manufacture tender meat and fish meat processed food. . Although even one sort of enzymes 
are gelable among the above, in the enzyme processing by combination, such as the 
combination of two or more sorts of different enzymes, for example, a trypsin, pro tee NAZE 
and a pronase, acouchi NAZE or pro tee NAZE A, and a papain, a gelling reaction is still quicker, 
gel with high intensity is obtained, and it is effective. The addition of an enzyme is usually about 
0.01 - 1.0 % of the weight preferably to the amount of protein in a whey protein content solution 
about (specific activity, the amount of whey proteins, etc. adjust.) 0.001 to 2.0%of the weight, if 
there are few amounts to add, since the speed in which a whey protein receives decomposition 
will become slow — gelling — late — ****** — although the time to gelling can be saved since 
it gels rapidly if the amount of enzymes which things are made and is added conversely 
increases, since flavor will be affected if the amount of enzymes increases too much, the 
above-mentioned range is a practical range Moreover, since gel tends to become hard when it 
is made to gel rapidly, the physical properties of gel are also controllable. 
[0020] As for the reaction temperature of enzyme processing, it is desirable to carry out at 15- 
60 degrees C. Since an enzyme reaction seldom advances but gel formation is late for 15 
degrees C at low temperature, it is not desirable. Moreover, at temperature higher than 60 
degrees C, that most enzymes deactivate and since condensation of a whey protein arises by 
heating further, you should avoid. However, the above-mentioned reaction temperature does 
not always need to be fixed, and you may make it change gradually and gradually, for example, it 
is comparatively left in a room temperature as it is at an elevated temperature in the beginning, 
and you may cool gradually. Enzyme-reaction time is adjusted according to the character of the 
gel made into the kind, amount, and the purpose of an enzyme which were added. Usually, 
although it gels in for [10 minutes ] - about 18 hours and becomes perfect gel in for [ 30 
minutes ] - about 1 2 hours, time required for gelling changes with conditions of other gelling. 
That is, the time to gelling and the character of gel can be adjusted with the amount of 
enzymes, reaction time, and reaction temperature to add. In addition, the process of gelling is 
usually performed under a gentle placement state. 

[0021] When a gelling reaction is completed, in order to make the used enzyme deactivate, the 
obtained gelling object is heat-treated. Since gel has thermal resistance, it does not deteriorate, 
even if it performs enzyme deactivation processing. When not deactivating an enzyme, or when 
deactivation is inadequate, in order that protein ****** may progress, bitterness is produced in 
gel. Furthermore, if decomposition progresses, a peptide and amino acid will be produced and gel 
will be dissolved. Enzyme deactivation processing is good at the temperature of 65-120 degrees 
C, and heat-treatment of a 5 - 60-minute about room. 

[0022] Since the gelling object obtained by the above-mentioned method is excellent in 
transparency, has good water retention, and is a smooth organization and flavor is moreover a 
flat, it can use broadly as a food material, for example, can use as a binder, an extending agent, 
a water-repelling inhibitor, a fat alternative, etc. 

[0023] In order to use the enzyme processing gel of this invention for food, especially the 
decomposition method is not limited that what is necessary is just to make an enzyme 
decompose a heat-treatment whey protein content solution finally. For example, if it is made to 
gel by making this solution disassemble and gel with this enzyme by mixing a heat-treated whey 
protein content solution, an enzyme, and food material, or contacting a heat-treated whey 
protein content solution by food material and being immersed, or injection, and decomposing, 
the food unified by this gel can be manufactured. [ into which enzyme liquid was infiltrated ] Mix 
directly and the former is made to decompose, and the latter is not limited to these, although it 
is made to contact gradually by diffusion etc. and decomposes. Moreover, by being able to use 
the emulsification object of an oil water type or the water type in an oil with this solution and 
fats and oils instead of a heat-treated whey protein content solution, and using this 
emulsification object, it is still smoother and can consider as a gelling object with a feeling of a 
cream. Since enzyme processing gel has thermal resistance, freeze-proof nature, etc. and has 
good flavor, water retention, smoothness, etc., it can be used for various food. For example, it 
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can use as a binder, an extending agent, a water-repelling inhibitor, a fat alternative, etc. to the 
processed meat made soft with food, such as a cheese head, tofu, boiled fish paste, a hum, and 
a sausage, a hamburger, frying without coating, the nugget, the meatball, or the enzyme, and 
also can also consider as food, using the gelling object itself actively. 
[0024] 

[Example] Hereafter, an example explains this invention. 
[0025] [Example 1] 

Manufacture WPI(per [BIOHSOLATES LTD. and amount of dry matter weights ], 97% [ of 
protein ], 2% [ of ash content ], pH 7)1 OOg of enzyme processing whey protein gel was dissolved 
in desalted water, and it could be lOOOg. It heated agitating this in a water bath, and held for 25 
minutes after solution temperature becomes 85 degrees C. Then, this was returned to 37 
degrees C, the 1g trypsin (sigma company make, protease activity 1.44x106 \J/g) was added, 
and it put at 37 degrees C. Viscosity rose with time and it gelled about 3 hours after. The gelling 
object was what is excellent in transparency and has good water retention. From a certain thing, 
also in 80 degrees C and heating for 10 minutes, change was not accepted in a gelling object at 
all, but thermal resistance was also almost able to deactivate the enzyme. 
[0026] The feature of enzyme processing whey protein gel was summarized in Table 1 in 
comparison with the whey protein gel obtained by other processings. The heating whey protein 
gel which is an example of comparison is the gelling object which heated 1 00 degrees C of WPI 
solution in the water bath 10% for 1 hour, and was returned to 37 degrees C among Table 1. It is 
the gelling object which returned to 37 degrees C after heating souring whey protein gel and 85 
degrees C of salt addition whey protein gels for 25 minutes, agitating WPI solution in a water 
bath 10% added the glucono delta lactone so that it might become 1%about souring whey 
protein gel, added the sodium chloride so that it might become 0.5% in salt addition whey protein 
gel, and was obtained at the room temperature. 

[0027] By enzyme processing gel, water retention is not only good, but had good flavor in the 
flat so that clearly from a table. In addition, about evaluation of water retention, gel was carried 
into the petri dish which covered with two sheets of filter papers (Toyo Roshi, No. 2), the rate of 
water-repelling of 2 hours after {%) was computed, and what exceeds "good" and 10% at 10%or 
less of rate of water-repelling was made "inadequate." 
[0028] 
[Table 1] 







mm 




fkHf- 






















Jfctfc#J2 




mm 












mm 









[Example 2] 

Manufacture WPKper [BIOHSOLATES LTD. and amount of dry matter weights ], 97% [ of 
protein ], 2% [ of ash content ], pH 7)1 OOg of enzyme processing whey protein gel was dissolved 
in desalted water, and it could be 1 0OOg. It heated agitating this in a water bath, and held for 25 
minutes after solution temperature becomes 85 degrees C. This solution was returned to 37 
degrees C, the 0.5g trypsin (sigma company make, protease activity 1.4x10.6 \J/g) and the 0.1 g 
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proteinase A (the yeast origin, sigma company make, protease activity 2.4x104 U/g) were added, 
and it put at 37 degrees C. Viscosity rose with time* and from the case where it is an example 
1, gelling was remarkable and formed stiff gel about 1 hour after. By using two kinds of enzymes, 
there could be few amounts of enzymes used, respectively, and were able to end, and were able 
to speed up gelling. The obtained gelling object was what is excellent in transparency and has 
good water retention. From a certain thing, also in 80 degrees C and heating for 10 minutes, 
change was not accepted in a gelling object at all, but thermal resistance was also able to 
deactivate almost all enzymes. 
[0029] [Example 3] 

After dissolving whey cheese-head 2kg WPC (per EXPRESS FOOD, TYPE7502, and amount of 
dry matter weights, 75% of protein, 5% of ash content) in tap water and being referred to as 30kg 
(5% of 6.7% [ of WPC concentration ]1 protein, 0.3%of ash content, pH 6.85), it heated for 10 
minutes at 90 degrees C. B utter oil 1 .2kg which carried out melting to this heat-treatment WPC 
solution at 60 degrees C beforehand was mixed, and by TK homomixer (special opportunityHzed 
industrial company make), 3000 rpm, after emulsifying for 10 minutes, it cooled at 30 degrees C. 
Next, the lOg papain (sigma company make, protease activity 2x103 U/g) was added, and was 
made to react for 1 hour. Gel was generated 1 hour after, it cut, warming at 40-50 degrees C, 
and eliminated moisture. Furthermore the mould was stuffed, it squeezed and the cheese-head 
block was created. The cheese-head Mr. organization where ** BE ** and time are good was 
formed after two^week storage at 5 degrees C. [ organization /of a cheese-head block ] 
[0030] [Example 4] After dissolving WPCI68g used in the example 3 in water and being referred 
to as 1866g (6.8%of : with a WPC concentration of 9% protein, 0.45%of ash content, pH 6.85), 
churning heating was performed for 87 degrees C and 25 minutes. 800g of refining beef tallow 
was fused at 60 degrees C, and, in addition to the above-mentioned WPC solution, it 
homogenized with the high-pressure homogenizer after preliminary emulsification. After cooling 
at 5 degrees C immediately by the cooling plate, it considered as WPC emulsified liquid. Papain 
lOg (sigma company make, protease activity 2x103 U/g) was dissolved in water, and it was 
referred to as 400g, and was immersed at 25-30 degrees C in 4kg of thin-sliced beef into this 
for 4 hours. It is immersed in the aforementioned WPC emulsified liquid, and the obtained beef 
was left for 1 hour and made to gel at 20 degrees C. In order to sterilize, it heated at 100 
degrees C for 10 minutes. WPC emulsified liquid was gelled in response to hydrolysis by the 
papain contained inside meat, was able to be fixed to the interior of meat, and the front face, 
and was able to obtain tender beef with a soft feeling. 

[0031] [Example 5] The four section, the spice 0.95 section, the salt 4 section, the sodium- 
nitrite 0.08 section, and the sodium-ascorbate 2 section were further mixed to the emulsified 
liquid used in the example 4 in the sodium tripolyphosphate 1 section, the sugar 0.6 section, and 
the end of albumen powder, it applied to the emulsifier again, and the injection pickle emulsion 
was prepared. The cow round 100 section beforehand flooded with the papain solution (1g/Q.)) 
overnight was injected with the injection pickle emulsion of the 40 sections with the usual pickle 
injector, it put into the rotary MASSA jar, this was rotated for 5 hours, it massaged, and 
distribution of the pickle in meat was promoted. After carrying out 1 night gentle placement 
preserving in salt of this into a refrigerator, filling up five lath casing of the diameter which 
****s in the size of meat and smoking after surface dryness in the smoked house, the steam 
was put in and heated, and it held 30 minutes or more at the main temperature of 63 degrees C. 
After carrying out water cooling after that, the marbled Mr. beef which packed after 1 night 
cooling and was tender-ized in the refrigerator was prepared. Although the obtained beef was a 
soft organization, it did not collapse and had a good feeling of digestion. 

[0032] [Example 6] After dissolving 168g WPC (EXPRESS FOOD, TYPE7502, 75%of protein, 5% 
of ash content) in tap water and being referred to as 1866g (6.7%of : with a WPC concentration 
of 9% protein, 0.45% of ash content, pH 6.85), it heated for 15 minutes at 88 degrees C. The 1g 
papain (sigma company make, protease activity 2x103 U/g) was added to this heat-treatment 
WPC solution, and was made to react to it for 30 minutes. 800g of refining **** beforehand 
fused at 60 degrees C was added to the above-mentioned WPC solution, preliminary 
emulsification was carried out, and it homogenized with the high-pressure homogenizer further. 
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After cooling at 5 degrees C immediately on a cooling plate, it considered as enzyme processing 
WPC emulsified liquid. The four section, the spice 0.95 section, the salt 4 section, the sodium- 
nitrite 0.08 section, and the sodium-ascorbate 2 section were further mixed to this emulsified 
liquid in the sodium tripolyphosphate 1 section, the sugar 0.6 section, and the end of albumen 
powder, it applied to the emulsifier again, and the injection pickle emulsion was prepared. The 
cow round 100 section was injected with the injection pickle emulsion of the 40 sections with 
the pickle injector, it put into the rotary MASSA jar, this was rotated for 5 hours, it massaged, 
and distribution of the pickle in meat was promoted. After carrying out 1 night gentle placement 
preserving in salt of this into a refrigerator,, filling up five lath casing of the diameter which 
****s in the size of meat and smoking after surface dryness in the smoked house, the steam 
was put in and heated, and it held 30 minutes or more at the main temperature of 63 degrees C. 
After carrying out water cooling after that, the marbled Mr. beef which packed after 1 night 
cooling and was tender-ized in the refrigerator was prepared, the obtained beef — the thing of 
an example 5, and a ratio — BE ** and an organization have the organization which becomes 
brave and has resistance to the teeth, and held the flavor of good beef 
[0033] 

[Effect of the Invention] Since it becomes possible to cause gelling by simple control compared 
with control of salts addition or acid addition and neither salts nor an acid is added, without 
using a large-scale facility required for a freezing treatment etc. by carrying out proteolytic 
enzyme processing after pretreatment heating as explained above, it becomes that it is possible 
in the formation of a gelling object which was excellent in transparency, water retention, and 
smoothness, without hardly affecting flavor, the gelling object by the means of especially others, 
and a ratio — BE and flavor are a flat, and since they have high water retention and high 
smoothness, they are very useful in food industry 

[0034] Moreover, the above-mentioned effect becomes much more remarkable under 
conditions, such as specific whey protein concentration, pH, and salts ion. 
[0035] Moreover, if decomposed by the enzyme, since this solution will start a gelling reaction, 
this solution, an enzyme, and food material are mixed, or it is flooded with this solution in the 
food material into which enzyme liquid was infiltrated beforehand, or it is injection about this 
solution. Before pouring into this food, or making this solution contain an enzyme and producing 
gelling, by mixing with food material, in food material, this solution can be made to be able to gel 
and it can unify. It is also possible to cause gelling at the same time it improves mouthfeel of 
food etc., since this enzyme can also affect the protein of food material and a proteinic 
organization etc. can be softened. Moreover, by using a whey protein content solution as an 
emulsification object, mouthfeel of the gelling object obtained shall be smoothed further, and 
there shall be a feeling of a cream. Thus, to a processed food, enzyme processing gel functions 
as a binder, an extending agent, a water-repelling inhibitor, a fat alternative, etc., and if this gel 
itself is used actively, it can also constitute new food. 

[Translation done.] 
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